C H R I S T I N A M . E S P O S I T O , J O S E P H P T A C E K M A C A L E S T E R C O L L E G E S H E R R I E Y A N G U C L A
•There is an eighth tone, which is a syntactic variant of the low-falling creaky.
•All tones are produced with modal phonation unless otherwise noted.
Background: Hmong orthography
Tone in the Hmong orthography is indicated by one of the following symbols at the end of a syllable: Previous Research: Huffman (1987) Examined tones with either modal or breathy phonation in a variety of Hmong dialects:
Measures of spectral tilt and flow pulse symmetry were not reliable measures of phonation Measures of spectral balance (specifically H1-H2) and closed-phase duration (measured from glottal flow) successfully distinguished modal from breathy phonation Previous Research: Ratliff (1992) Studied tonal morphology in White Hmong -g tone (42, breathy) For male speakers, the -g tone is more accurately described as 31. For female speakers, the -g tone is more accurately described as 53 (a high fall). -m tone (21, creaky) Shorter than the other tones/phonations Previous Research: Andruski and Ratliff (2000) Examined three tones with similar f0 contours, but different phonations (modal, breathy, creaky) in Green Mong Results:
Tones are distinguished by their f0 values. H1-H2 was successful in distinguishing breathy from nonbreathy phonation.
There was an effect of vowel quality. H1-H2 values were lower for breathy productions of /i/ and /u/ than they were for /a/. 
Procedure
Acoustic and EGG measures were made automatically using VoiceSauce and PcQuirerX Each vowel was divided into nine parts with equal duration.
Measurements were made at all nine parts by averaging the value (for a given measure) of that part.
For acoustic and EGG measures:
Only the points 1, 5, and 9 were examined (essentially, the beginning, middle, and end of the vowel).
For f0:
All 9 points were examined.
For more information on VoiceSauce see: Results: Tones, Males
Results showed that:
1. The high/55 -b tone is more accurately described as rising. 2. While traditionally described as mid-low, the -g tone is more accurately described as falling, as Ratliff (1992) noted. Results showed that:
1. The high/55 -b tone is more accurately described as rising. 2. While traditionally described as mid-low, the -g tone is more accurately described as high falling for the female speakers. H1 distinguished creaky from non-creaky phonation on point 9. H1*-A1*, H1*-A2*, H1*-A3*, and H2*-H4* did not distinguish any of the phonation types. 
Results: EGG Measures
On points 1 and 5, peak-closing velocity distinguished breathy from non-breathy. On point 9, peak-closing velocity distinguished creaky from non-creaky. Results: Gender difference There were no gender dependent differences in the production of phonation. PCV and the amplitude of H1* are the only measures that distinguished all three phonations.
However, they did so at different time points. For both PCV and the amplitude of H1*:
On points 1 and 5, breathy phonation was distinguished from modal and creaky phonation. On point 9, creaky phonation was distinguished from modal and breathy phonation. 
